Searching PAJ 



PATENT ABSTRACTS OF JAPAN 



['age 1 of 



(1 1 publication number : 11-329236 
(43)Date of publication of application : 30.11.1999 



(51)lnt.CI. 



HOU 9/227 
G03F 7/004 
G03F 7/027 
G03F 7/30 
HOU 11/02 



(21) Application number : 10-123345 

(22) Date of filing : 06.05.1998 



(71) Applicant : TORAY IND INC 

(72) lnventor : IGUCHI YUICHIRO 

DEGUCHI YUKICHI 
UCHIDA TETSUO 



(54) MANUFACTURE OF SUBSTRATE FOR PLASMA DISPLAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a high-precision substrate for a plasma display at low cost. 
SOLUTION: Electrode patterns are formed on a glass substrate by paste for electrode containing 
metal powder and an organic binder as essential ingredients, then dielectric material paste 
containing gl ass powd er and the organic binder as essential ingredients is applied on the patterns, 
thereafter the electr ode pa tterns and by baking the dielectric material paste applied layer at the 
s ame tim e at the temperature of 450-620°C, the substrate for the plasma display is produced. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 



htlp://wwwl9.ipdl.jpo.go.jp/PAl/rcsult/detail/main/wAAAElaG3iDA41 1 329236P1 .htm 



10/16/03 



09>n*W«OT (J H) 02) & £8 fft & (A) (UMIRHMM** 

^¥11-329236 



(43)&SBB ¥£11^(1999)11)1300 









F I 




HO 1 J 


9/227 




HO 1 J 


9/227 E 


G 0 3 F 


7/004 


5 0 5 


G03F 


7/004 5 0 5 




7/1K7 






7/027 




/on 
t/w 






7/30 


HO 1 J 


11/02 




HOI J 11/02 B 










mxm&e ol e io 






ftBWO- 123345 


(71)tbffiA 


000003159 












<22)U1W0 




¥£10^(1998) 5fl 6 B 




SCSI* *5fcK B *mm 2 T B 2 # 1 ^ 








(72)«^# 






























C72)«W^ 


mn aw 




























(72)»W* 


rtffl 










^»:M*rt?HUJlTei#l*! *M* 













(54) 7 r 7XVx-<X^^ffl««CO«jfi35F& 



(57) [Kft] 

tmftt-t&Wm^-A V *flM>Lfc&. 4 5 0-6 



(2) 



tffeW 1 1-320236 



IHSMIWM>«HI] 

2 oxrc-JE^ ^-ytsi issfl^-x hgsWH<ofi& 

rtSrHKfKfif o - 1 tfmt-f&TJXVT < xrM 
[?B*ifi2] HWt*^-xh*««»Lfctt, tryXUfc 

t m> w >• £^aaw> t -r&BassRK-x h *ffl 

^-X KMIiJBfc HBM3MW4£ t 

[!B*Jfl4 J iEtfcffl^-X hfe,miS!2JIK-x h£1t 

Hftffi. Kit. 8«fcJ:9tf 3£fc$»ttfci-4MjMl 
2 ifcti 3 C£tt*>r9XVT * xr H fflS«<0«iS 

[ffi^ifl6 ] lMfc^-xh+<o#7Xt&*^j>^fcffl 
usam^-x hrt.(o//7 x6}*«o»Ritaia i o 

« 2- 5 »f ft*. 1 JflfcEtt W -5 XV r a'/Uffl 
[000 1 ] 

&ft«j4)fn >N^{jr7X-7r < xru 
h\></rzhh. 

[00 02] 

[ 0 0 0 3 ] El 1 »i . r^x'-Vr < XT* u 4 ejftSKWi 

)r$x-$>h Acmryx~?T < a?uj ovmm 

[ 0 0 0 4 ] 1 Ct*3*i* SvXIt < X7 W «, 
HWW9XSfti 1 i: ! Sfffl^^xJ£tR9S'{i0^i5Hi-Tffl 

^•7A -f-V-tf^iM ( I TO) *mW>frbt£h 
jSHflfcffi 3 $ fix v * S . i «R 9£ 

•3 jSHHIEffilSKCifiJR 1 0 k 1 1 z -JS 1 0 k H z WVVX 



^•>-hffiCt<iJ»l Ofl/cmitiSv^y), igflSjftffi 
1 0 k QfSUSCfc 0 , ENfllfiEJfc' WX*t-H>tc£ *> 

[000 5] ift^tfilEflili. li}*'^X^t'XVX5r^ 
$*U MgO«r*^t-A3liaKfcKJ:93KSL 
[0006]-^. WBMr?.x£lK9tt. s«U:(c*>j% 

S8ft{W86l;L *fe«JWW»*i:UT ( Y, Cd) 
B0 3 : Eu (¥^f4?f¥.3. 6 jtttn) . Sfe*^f*» 
*t LT ( Z n . MnljSiO ( Wt4¥fiS3 . 5 w 
m) . Wftitt3t(+;t»^> LT (13a, liu) MgA 1 1C 
O v ( TiMt^a 3 . 7 *t m ) Weffl^T X b 9 -f r« 

[0007] hJSn?ifilV/7XffitS 1 1 WD^9X«»£9 
& v h 'J ? x8MMi«Tiftfc«r* J: 9 (c^ij-fit: . St* L 
He, N«. Xe5rt'fi0fi^*XS:fU 

[0008] r^Xvf'-fXTU-f^feV^Tti, 

3 WHt&mcomiz' ^xttnim-mf.z m-i t y/x 

L'C**^3t-T i t tfX-Z 6 . HISR^^wWlEiJtJj 
Su$^-C«0, /WKS-iktJ5-ii-|»i:^(ili. m#5x 

[0009] .KKL^.k o IMEMc. HHtdrr 
••f y^-*^*6«*Bffl^-XhJ:«Jv»-C, /^-VEP 

i«JittistR±c^flss-ig)S-t^. »tc *'-5xf/}>ki:w 

-xhtnior. /^-yEiwp?-v>-K7'7Xh, 
b^7. isitn^-x i- m?$xm& *?-v* B\&m . 

[00 10] 



(3) 



1 1 ~ 3 2 9 2 3 6 



iiCfct vHi. ^-X J- £ 4 5 Or~ 6 2 O'CX'ttL 
t'Mm-t&imifih 9 . fln»CJ; h&&Mzl -vf, 

«i* n^/§s-wsft< z t tfmti'ht. 
i o o 1 1 ] a*, ay^ui^m ■ m-ti tm 

tf'Ji tS. -C#?.xgtK tffljfrf 4 £ t =5: < ««. 

it. 3Xb&tt'Z>kmz. »WW&x*;Hf-:i.xh 
[00 1 2] -ect-CcOPiaiiSrW^tS^fcLT. * 

WUfCfr-J - 1 (CJ; 0 . «WU:a«:IW«T& 
fcSrHJilU:. 

[00 1 3] «WPlH8rffl«L. 
[00 14] 

k ^m^- X Y SrSEVh Lfcft . 4 5 0 - 6 2 0-C 

uscff -) w s-wtst -rs r ?xvf < xtm 

[00 l =5] 

u 4 wsffii l-c am ztu n'j xm &m*&zk# 

[00 16] 4fclWffK-.*Mi. 
4 yf-iXiMLftkl-b^nx-M , &mxtLX 
(i. Si. ft. A?. 7^5--^. ~-,T)V. 

$S«r9 0- 1 0 0 h i>0)im-t L^, 

+5:9 0%ia±C1-4CltCJ: 0 . *tttt*iHJtiftf. 
Wtt«55r«S<-tS rkA*T'§ S. 
[0017] tfm'U yy-k LTtt. xf-zHs/Pn- 
x^x^H:;Uo-x&i;£>;>-ten>n-x4t&#). 

.* * ? y u- h^rn tvM ? h-«e> r*-/M * 



[ 0 0 1 8 ] Wc, £lfi;sM yr-*«SJfctt*«8JK^S- 

[0019] BX&tiVU&k LTW. h U .* f-o-zP 
ru/NV h !J r 7 U u- 1- *5» h 'J ifl/y/ 'J a-;i--v 
> u- yamr? ^/7.t. 

> ^^'j v- Okay's vii>%*. /v-s-mat. l< 

<bC, ^;U--K^^;US^.x^t. yKffi=5:t'<ofl|ia[**i- 
J v-^'J rf-'-S-.^-x i fctc 

[002 0]*^. KI2«fliffl^-XhWt#ttilH»-r 

&/irtc. umm j »imL nrnmrnKk-mDai 

[0021]$ <»ciEtsffl^-x hmz^^x^iM 
-srt&zktf. mxmi'w&wkzfai.iiKhzk 
rtx-Zbtix-mL^. tfjxvtifanmbLxit. mt 
t'x-« t iss<tsft<73^st^a*< 3 0-90 .<ga%co# 

<n$1ilti)<i&<%& k ®W&li£tf±.ft LX*)JX&W\ 

[0022] ±s ! e Ufc*fiHK- A h fcffll »f X ? 'J - 

[002 3 3 «<*WCIi. X7 y - VWIffiti. ^.r> 

kC<k OffSUfc^^ 'J-^itffl^TWV-^ 
[0024]-;*. SKtiL^-X hffid. ^-X h 

coa-f>-zM\>x£ffimr>uzm, u—r-iswiis 

«JtCi &J57tSr^o^». r>»P^ 'J^SPtct & W«Sr 
[0025] 'MZtm^-Xhtz^xmJli't. * 

&mzti^x. m%K'<-xtt/f7xi»Mtim/<4 v 
y-*mm j tik-th mx-hz. 

(00263 im^-X UZ£tiXZtf*7X$)Xt L 
Tii. SMRfcfflK (Tsfi) A<4 7 0~6 0 0*C. Iff* 
L<li5 0 0-5 6 OW/f/XVrAitfmifMlt. tl 



(4) 



1-3 29 2 36 



M^zmtt'x-7x^mm^i^&x'3 0-9 0 

< 7-£»f ft:: 
7"m *rw ^,»r Lfc«te«c««jWS< 

ft. 

[00 27] i*m^-x M:B^ft#«A'<f x^-k 

yl/D-xfttVfe, ifc. .^fyM^;yu-f^/ne 
)IX ?7 ] J V— V , /f/M 'J h%Z*)T9 V 

«£tto*y"7-kLTli, M^fu^rnA>N 
•J 7? yu-h^hyx^Uv^yn-;Ui/*^y u 

ft#i£-fc LTUL x? y-vttHM^ n-^-^u- 
ft. 

[00 293 *«W<cfc^TU, KELfc^ttTWlftS 
-62 0"CT-RB^&/£^-6 1 k ^ J: 0 , WW-> 

#Mtt J: < StfS fi6 fc A€c4JBiak0tgff»Kb3 < 

[00 30] 

■yf-SflUaPSJB^Ttfa. #fiSfflJ»i4 5 0--6 2 0 
•C'C, ffiL<*4, 5 2 0-5 9 0'CT'fcft. 

-^«Wct M«*tef7 ^ - k Wi Mt -«*§WI 
4*MU<»UrCfrft. 

[00323 mstw-ynBtiut. ^r?^»*k*r« 
6ft. 

[0033] <r-> A«*k L-cii. swcflsaa ( t s 
tfo^7x»*tiui >ft z k ft . a^xm^fML 

#1-6 #?XJIlj&&ftf* L< WftC k fig 



s«%**nrft*vx*t»at^&;k**TSft. 

[0034] ttfcUHttt^-x h 

tt. W«^MhiciK«S^ftH*^T, WBfrWHMfcLT 
VVSrlVfetf). ttffi«s£fc«#£fcft. 4 0«C£il8 

/Lftk. BHb^<*^»«3W:t&. ftftftatt* 

V\ ^i»Wr (DTA) fcSrJflirVC, #9*KB»1 

o o m g 1 2 o xr/»r£*M 'T-JuSft l , 8twiciaj£ . 

«Wfc«Utt:rn v hL, DTAdfittSrHK. DTAi 
SSAkft. 

[00353 HHSJIK-x >^-k LT 

li. ±K«ttiffl^-X hTW t: *><0£{gffltft £ k # 
"C$ft. 

[0030] JJe^bmshk-x h 'j-yWi 

SfeSStt^ftfc^ok-J-ft, BHt/<^->^)»*t:ov^ 
9Ck*W*Lo. 

[00 37 3 iAWV hffiJilH^-X KM 

5 *- h «> l < umi Uzm. y *b»-/r?7 4-iz 

JftWft*^**. 4fc. '.i7h^7 C/frr^ 
*- h Lfctt, 7 * h y y 7 4 -tv ^ - yJ5nx L 

^CiEtOBSfitffl^-xhSraHW-rft^tkLT. 7 < 
^-bSrffloftdkLT^ft, 

[oo38j fofts, mw^-yit. nmm^- 

Zh£m*X'*?-y£BtiLUz1k. 

Sr**-fft ^- x h «: *^>±«ctt* LT , *?-y*B 

ritt&-llSM^ee , r»ALTi>Air\ ^SMtx 

k LTtt, H^KP»fe v ^^f^t'xvx«co^7X(i 

^nA«, vy/fy. as<}],h. -v'riv^ 

Ai^jK-ftftSfflft Ltztjyx ^ffl^ft c k 

ft. 

[00393 *«1Rli. trt*li«S. jjffi*. RHSfrJB 



(5) 



ftRW 1 1 -329236 



[0040] 

C004 1] 33601 l 
W KO«U«*»^<r ft ««flaa«i* 3 * o - ? -flMtt 

/ w v^— (*9'/v >mt urn* f-/u«aa(* ) 

JfiuCttt / V- ( h- y X*n->vrat<v V 'J ?*? U U— h- ) 



"CftiM*. 4 0 0mm*»#5Xffll(PD2 0 0 (JHR 

-TttS) ±ic£iffix:? y->9UB • ®&Uzmz. e-, 

f-1 50wm. ISIP2B4 0/tm<7)^h-7'fr#t(;sftH-$ 

-ttHntLfcttC. 0. 3X^+by*.M<iWre8l 
« l T iSffi; < ? - V £• JiM Uc . 
[004 2] 



6 0ffifiS« 
1 OHftgff 
1 Ofififffi 
3 J6*ffl 



,^b?a(S5oo'C) 



2£ggn 
1 5«aa5 



VmM. %.to'*?->ZBtitl.tz3mklZZ'/ <)-> [0043] 

/fyXmm«.A 8 O'C. »>«C^aJE5 2 0 , C) fiOfMffi 



*56 0V/C*IWiU 



fUyy- (x-f-A-fe/t-n-x) 

e**-* 1 5 4 am* ft Maw*-* i* s- * ? y 

-yqiMStCJ: ^Hft^-vtfflMLfctt. 54 0"C 
[0044] 9Utn2 



1 5*.asn 

1 OSfiSfi 
1 5gft» 

jaT<oa*a>A>fc*»A** 3 * a-^-auwcaiii 

ft. PD2 0 0#:/XS« <4 0 0mmft) ±C^jBX 

340nmmh5'f TttKiftfft $ 7 * h ? £ 
JStfT . SSJttt 6 0 0 m J / c m * T*«« L Mkiz . 

o . 3 b y •> A*»jrc«« utiee^-y 

[0045] 



tttt* ( ¥«Jf4^g 1 . 5 ju in ) 6 0 iBSSG 

©Jttt*/-?- ( N'Jp<f-a-^ro/N>Nyr^yu-N) 10IRS8C 

JtffiSmffl ( */nVH *-ttST 4 )\>ti* x 7 " 6 5 1 ) 3 AJttf 
tff;X7V ■■/ b (;h>'/IiBfih'XVX^5>X : #7 IS 

4 6 Or. &!WfciilK5 0 0 , C) 2MS6I5 

TOVlfL '«f£/N-*->5r«5l*L*:£lX fc£A? 'J -y [0046] 

#?X<tK#iB«4 8 0X;. »«Cfl:««£ 5 2 0*C) 6 0111:215 



/Wy?- <x*/U-fc/Ua~x) 

ZUZ. »r<Offl«*«i5>^&iR^iftS:3*n-5-®K 

tziJ~7Xim < 4 0 Ommft ) .KtC-tiBX7 y-VFflei 
•te«Uwf*K. e-yf-1 5 0«m, raPSH20/im^ 



1 5Sftgfi 
1 0£&gR 

[0047] 



(0) 



im-V- 1 1-3 292 36 



tfjzmm&i 8o*c. mnti&&.5 3 or) 



[004 81 

*-jfmu zco±.iz. t/7xv,xttiwu 3 : mam 

2 o'czim'i? - ytiiisimt*'*--* vmmom 5 

Rmmz'H'j toyCM*:*), SfJS^SO'l^L. # 6 



6 0SS8B 

i oatssn 
i osjast 

[BBWHSJWrSWl] 

[Hi j Acsr7X7f ^xru- a <n-m*mmk 



mm 



tin 



10423219.txt 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this 
invention relates to the manufacture method of the 
substrate for plasma displays which can be especially used 
for a flat TV or a computer monitor preferably about the 
manufacture method gf the substrate for plasma displays. 

[0002] 

[Description of the Prior Art] In recent years, the plasma 
display attracts attention as a large-sized display. 

[0003] Drawing 1 is the perspective diagram showing the 
example of structure of AC type plasma display which is 
the typical method of a plasma display, and explains the 
structure of a plasma display hereafter using this. 

[0004] The plasma display shown in drawing 1 stretches the 
front-windshield substrate 1 and the tooth-back glass 
substrate 9, and is constituted. Two or more transparent 
electrodes 3 which become the front-windshield substrate 1 
from indium tin oxide (ITO) or a tin oxide at the rear 
face of a substrate are formed in band-like, between this 
adjacent transparent electrode — usually — 10kHz - a 
number — although 10kHz pulse-like alternating voltage is 
impressed and the electric discharge for a display is 
obtained — since sheet resistance of a transparent 
electrode 3 is as high as several 10 ohm/ cm 2 — electrode 
resistance — several 10 — it is set to about k ohms and 
a drive becomes difficult, without an applied-voltage 
pulse fully starting Then, in order to lower resistance, 
the metal electrode 4 is usually formed on the transparent 
electrode 3 . 

[0005] These electrodes are covered with the transparent 
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dielectric layer which consists of a low melting glass 
containing lead glass or a bismuth, and the protective 
coat 2 which deposited MgO by the 

electron-beam-evaporation method is formed further. 

[0006] On the other hand, the tooth-back glass substrate 9 
has the write-in electrode 8 for writing in an indicative 
data on a substrate, and this electrode 8 is covered with 
the white dielectric layer 7 . The septum 5 white moreover 
or black is formed, further, of screen-stencil etc. , after 
applying the fluorescent substance which emits light in 
each color of red, green, and blue, dryness and baking are 
performed and the fluorescent substance layer 6 is formed. 
The fluorescent substance layer 6 is formed in the shape 
of a stripe as red fluorescent substance powder (Y, Gd) as 
B03:Eu (3.6 micrometers of mean particle diameters), and 
green fluorescent substance powder (Zn, Mn) , using MgAl 
10O7 (3.7 micrometers of mean particle diameters) etc. as 
2SiO (3.5 micrometers of mean particle diameters) , and 
blue fluorescent substance powder (Ba, Eu) . 

[0007] After setting the above-mentioned front- windshield 
substrate 1 and the tooth-back glass substrate 9 so that a 
matrix drive may be attained, and sealing them, a plasma 
display is produced by enclosing mixed gas, such as 
exhaust air, and helium, Ne, Xe, and mounting a drive 
circuit. 

[0008] In a plasma display, if pulse-like alternating 
voltage is impressed between adjacent transparent 
electrodes, a discharge in gases will arise, plasma is 
formed, and a fluorescent substance can be excited, and 
the ultraviolet rays produced here emit light and can 
carry out display luminescence of the light through a 
front-windshield substrate. In an actual panel drive, when 
the maintenance electric discharge pulse is impressed to 
the transparent electrode which is a discharge electrode 
and electric discharge is produced, voltage is impressed 
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between the write-in electrodes on a tooth-back glass 
substrate, opposite electric discharge is produced, and 
this electric discharge is maintained between discharge 
electrodes by the maintenance pulse. 

[0009] As a method of manufacturing an electrode which was 
described above, a dielectric, and the tooth-back glass 
substrate which has a septum, the following method is 
learned from the former. That is, using the paste for 
electrodes which consists of a me t aljpgwder and an organic 
binder, by pattern printing or pho to li thography, after 
forming an electrode pattern, it c alcinat es and an 
electrode is formed on a substrate* Next, after 
screen-stenciling to the field which uses for electric 
discharge the dielectric paste which consists of the end 
of a glass powder, and an orga nic binder, it calcinates 
and a dielectric layer is formed. Furthermore, it is the 
method of calcinating and forming a septum after forming a 
septum pattern, by pattern printing, sandblasting, the 
lift off, photosensitive mull technique, etc., using the 
paste for septa which consists of the end of a glass 
powder, and an organic binder. 

[0010] 

[Problem (s) to be Solved by the Invention] However, in the 
above-mentioned method, it is difficult to calcinate each 
paste at 450 degrees C - 620 degrees C, respectively, and 
to form each layer with a sufficient precision by heat 
distortion by heating. 

[0011] Moreover, since Jbreakage and dis tor tion will be 
produced if it sudden-heats and a glass substrate is 
quenched, the large-sized firing furnace is used. That is, 
if each each class is calcinated by the independent firing 
furnace when forming each class of an electrode, a 
dielectric, and a septum, since sudden heating and 
quenching will be repeated, breakage of a glass substrate 
and distortion arise. Then, although the method of using 
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two or more large-sized continuous furnaces was taken in 
order to form an electrode, a dielectric, and a septum, 
without quenching a glass substrate, while the 
manufacturing installation became enlargement and cost 
quantity, the energy cost to consume also had the fault 
which becomes huge. 

[0012] Then, as a method of solving this problem, this 
invention persons found out that a ba king pro cess was 
reducible by performing examination which cuts down the 
baking process at the time of forming each class of an 
electrode, a dielectric, and a septum, consequently 
cal cinat ing two or more layers simult aneou sly . 



[0013] That is, this invention cuts down a baking process, 
is a low cost, and sets it as the purpose to manufacture 
the substrate for plasma displays which formed the 
electrode, the dielectric, and the septum with a 
sufficient precision. 

[0014] 

[Means for Solving the Problem] The purpose of the 
above-mentioned this invention forms an elec trode pattern 
on a glass substrate with the paste for electrodes which 
uses a me tal powder and an organic binder as an 
indispensable component, and after it applies on it the 
dielectric paste which uses the end of a gla ss po wder, and 
an organic_binder as an indispensable component, it can 
attain it by the manufacture method of the substrate for 
plasma displays characterized by performing simu ltaneo usly 
baking of an electrode pattern and a dielectric paste 
application layer at 450-620 degrees C. 

[0015] 

[Embodiments of the Invention] In this invention, a 
general soda glass and the glass substrate usually used as 
a substrate for plasma displays can be used as a glass 
substrate . 
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[0016] Moreover, the paste for electrodes uses a metal 
powder and an organic binder as an indispensable 
component, and as a me tal po wder , although it will not be 
limited especially if it has conductivity , such as an 
alloy containing metals, such as silve r, gold, copper, 
aluminum, nickel, palladium, iron, and chromium, or these , 
what contains silver 90 to 100% is desirable [ a paste ] . 
By making silver content 90% or more, a degree of 
sintering can be raised and resistance can be made low. 

[0017] As an organic binder, the acrylic (**) polym er 
which makes cellulose compounds, such as an ethyl 
cellulose and a methyl cellulose, methyl methacrylate , 
propyl methacrylate, and butyl methacrylate a raw material 
monomer can be used, 

[0018] It is desirable at the point which the paste for 
electrodes has photosensitivity as it is that in which an 
organic binder contains a photosensitive organic component 
especially, and can form an electrode pattern by 
photosensitive mull technique, and can form a high 
definition pattern* 

[0019] As a photosensitive organic component, acrylic 
monomers, such as trimethylolpropane triacrylate and 
triethylene-glycol dimethacrylate, and photopolymerization 
initiators, such as a benzophenone , can be used. Moreover, 
a multiple selection may be carried out and independent or 
the polymer which carried out the polymerization may be 
used for acrylic monomers, such as methyl methacrylate, 
and propyl methacrylate, butyl methacrylate. Furthermore, 
by mixing during a paste polymer and oligomer which have 
side chains, such as a carboxyl group and a sulfonic 
group, it can consider as the photosensitive paste in 
which the development in alkali water is possible, and is 
desirable. Especially, the thing containing a radical 
polymerization nature compound can be preferably used as a 
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[0020] Moreover, in order to prepare the property of the 
above-mentioned paste for electrodes , you may add an 
organic solvent, a plasticizer, a surfactant, etc. 

[0021] It is desirable to mix the end of a glasspowder 
during the paste for electrodes furthermore at the point 
which can raise the adhesive property to a^glass 
substrate. As an example in the end of a glass powder, the 
glas s-pow der end of 30 - 90 % of the weight is preferably 
mentioned for the sum total content of a bismuth oxide and 
a lead oxide. If these contents in the end of a glass 
powder become low, melting temperature will rise and the 
adhesive strength to a glass substrate will decline, and 
if there are too many contents, it will become easy to 
receive degradation by moisture. 

[0022] An electrode pattern can be formed by screen 
printing or photosensitive mull technique using the 
above-mentioned paste for electrodes. 

[0023] Specifically, screen printing is the method of 
printing an electrode pattern using the screen version 
produced by leaving a part for opening corresponding to a 
pattern portion required for stainless steel or a 
polyester mesh, and covering the remaining portion with an 
emulsion . 

[0024] On the other hand, after applying a paste, 
photosensitive mull technique forms a pattern by exposing 
and developing negatives, and more specifically, after it 
performs exposure by the pattern exposure which minded the 
pattern exposure using laser drawing equipment, and the 
photo mask after applying completely the paste for 
electrodes which has photosensitivity using coating 
machines, such as screen-stencil, and a die coating 
machine, a roll coater, it forms an electrode pattern by 
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[0025] Next, a dielectric paste is explained. In this 
invention, a dielectric pace uses the end of a glass 
powder, and an organic binder as an indispensable 
component . 

[0026] As the end of a glass powder it is contained in a 
dielectric paste, the 470-600 degrees C of the 
glass-powder end of 500-560 degrees C are preferably 
mentioned for a heat softening temperature (Ts point) . As 
a method of adjusting the heat softening temperature in 
the end of a glass powder, the method of making a bismuth 
oxide and a lead oxide contain 30 to 90% of the weight by 
the sxim total content is effective during the end of a 
glass powder. Moreover, whitening becomes possible by 
adding fillers, such as titanium oxide and an alumina, in 
addition to the end of a glass powder. When a plasma 
display lights up by whitening, it is effective in 
brightness becoming high. 

[0027] As an organic binder used for a dielectric paste, a 
multiple selection may be carried out and independent or 
the polymer which carried out the polymerization, and a 
copolymer may be used for acrylic monomers, such as 
cellulose compounds, such as an ethyl cellulose and a 
methyl cellulose, and methyl methacrylate, and propyl 
methacrylate, butyl methacrylate. Moreover, you may use a 
monomer and polymer with a polymerization nature 
functional group. As a monomer with a polymerization 
nature functional group, acrylic monomers, such as 
trimethylolpropane triacrylate and triethylene-glycol 
dimethacrylate , can be used, and photopolymerization 
initiators, such as a benzophenone , may be used in 
addition to these compounds. In addition, on the occasion 
of a paste application, by the organic solvent etc. , 
viscosity may be adjusted suitably and may be used. 
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[0028] The coating method using screen-stencil, the die 
coating machine, and the roll coater as a method of 
applying a dielectric paste on an electrode pattern can be 
used. 

[0029] In this invention, since an electrode pattern and 
the organic binder in a dielectric paste application layer 
can be removed simultaneously and a baking process can be 
cut down by calcinating simultaneously the electrode 
pattern and dielectric paste application layer which were 
formed by the above-mentioned method at 450-620 degrees C, 
it can manufacture by the low cost. While each class is 
furthermore formed with a sufficient precision, the bond 
strength between each class also becomes high, and a 
defect in process cannot produce it easily. 

[0030] Baking is performed using a roller HASU type 
continuous furnace or a batch-type firing furnace . Burning 
temperature is 450-620 degrees C, and is 520-590 degrees C 
preferably. 

[0031] In addition, although it is good always if it is 
after a dielectric paste application, since it can also 
perform baking of a septum pattern simultaneously that it 
is before an electrode pattern and dielectric paste 
application layer baking, formation of a septum pattern is 
a book much more. 

[0032] Formation of a septum pattern can form the end of a 
glass powder, and an organic binder by the method of 
forming an electrode pattern, and the same method using 
the paste for septa used as an indispensable component. 

[0033] As the end of a glass powder, a heat softening 
temperature (Ts point) can use preferably the 450-590 
degrees C of the glass-powder end of 500-560 degrees C. 
Although the composition in the end of a glass powder can 
mention preferably the glass composition which contains a 
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bismuth oxide and a lead oxide 15 to 80% of the weight in 
total, the glass which contains a sodium oxide, a 
potassium oxide, and a lithium oxide two to 15% of the 
weight can be used. 

[0034] The heat softening temperature of the glass-powder 
end under dielectric paste is lower than the heat 
softening temperature of the glass-powder end under paste 
for septa, and especially desirable at the point that that 
the difference is 5-40 degrees C prevents exfoliation 
between a dielectric layer and a septum. At less than 5 
degrees C, since the dielectric has not become soft enough 
when a septum carries out burning shrinkage, a crack 
arises in a dielectric. Moreover, if 40 degrees C is 
exceeded, a fault, like a septum inclines will arise. As 
for the measuring method of a heat softening temperature 
or a glass transition temperature, it is desirable to 
perform it as follows. About lOOmg of glass samples is 
heated in air by part for 20-degree-C/using a 
differential-thermal-analysis (DTA) method, temperature is 
plotted on a horizontal axis, a heating value is plotted 
on a vertical axis, and a DTA curve is drawn. A glass 
transition temperature and a heat softening temperature 
are read in the endothermic point in a DTA curve. 

[0035] As an organic binder of the paste for septa, what 
was mentioned with the above-mentioned paste for 
electrodes can be used. 

[0036] A septum pattern can be formed for the 
above-mentioned paste for septa by screen printing, the 
sandblasting method, the lift-off (additive) method, and 
photosensitive mull technique. In addition, about screen 
printing and photosensitive mull technique, the method 
explained by the formation method of an electrode pattern 
and the same method shall be meant. About formation of a 
septum pattern as well as formation of an electrode 
pattern, it is desirable to carry out by photosensitive 
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mull technique. 

[0037] It is the method of performing pattern processing 
by photo lithography, after the describing [ above ] 
sandblasting method laminates or applies a dry film resist 
and a liquid resist for a septum paste after application 
dryness, and forming an unnecessary portion with 
sandblasting and forming a septum pattern by exfoliation 
of removal and a resist. Moreover, after the lift-off 

(additive) method carries out pattern processing by photo 
lithography after laminating a dry film resist in a glass 
substrate, it removes the resist corresponding to the 
portion which needs a septum and it embeds the paste for 
septa into the portion, they are baking and the method of 
dissolving and removing about resists other than a septum. 
As a method of applying the further above-mentioned paste 
for septa, after applying on a film, the photosensitive 
green sheet obtained by drying can also be used. 

[0038] In addition, after a septum pattern forms a pattern 
using the above-mentioned paste for septa, it may apply on 
it the paste which contains black glass further, and may 
form it by the method of the two-step formula which forms 
a pattern. In addition, as black glass, the glass which 
mixed oxides, such as chromium, iron, manganese, cobalt, 
nickel, and a ruthenium, can be used for the glass of a 
hoe lead silicate or a hoe silicic acid bismuth system. 

[0039] Conventionally, this invention cuts down the baking 
process which was required respectively in order to form 
an electrode, a dielectric, and a septum, since 
contraction by baking arises almost simultaneous while the 
miniaturization of equipment and energy saving are 
possible, it can form each class with a sufficient 
precision, and its production yield also improves. 

[0040] 

[Example] Below, the example of this invention is given 
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and explained. However, this invention is not limited to 
these . 

[0041] After carrying the photo mask designed pitch 
150micrometer and in the shape of [ of 40 micrometers of 
openings ] a stripe after screen-stenciling completely and 
drying after kneading mixture for electrodes which 
consists of one or less-example composition with 3 roller 
kneading machine on 4 OOmmglass- substrate PD200 (Asahi 
Glass Co., Ltd. make) of an angle and carrying out optical 
irradiation by light exposure 600 mJ/cm2, negatives were 
developed in sodium-carbonate solution 0.3%, and the 
electrode pattern was formed. 

[0042] 

The end of silver dust (1.5 micrometers of mean particle 
diameters) 60 weight sections Binder (a methacrylic acid 
and methyl-methacrylate copolymer) 10 weight sections 
Photosensitive monomer (trimethylolpropane triacrylate) 10 
weight section Photopolymerization initiator (IRUGA cure 
651 made from Ciba-Geigy) a 3 weight sections glass frit 
(hoe silicic acid bismuth glass: — 460 degrees C of glass 
transition temperatures) 500 degrees C of heat softening 
temperatures 2 weight sections Gamma-butyrolactone 15 
weight sections, next mixture which consists of the 
following composition were screen-stenciled and dried with 
3 roller kneading machine on the substrate which formed 
the electrode pattern after kneading, and the dielectric 
paste application layer was formed. 

[0043] 

The glass-powder end of 3.0 micrometers of mean particle 
diameters (bismuth content barium boro-silicated glass, 
480 degrees C of glass transition temperatures, 520 
degrees C of heat softening temperatures) 60 weight 
sections Titanium oxide 15 weight sections Binder (ethyl 
cellulose) 10 weight sections Terpineol The substrate 
which finished formation of 15 weight sections electrode 
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pattern and the dielectric paste application was 
calcinated at 560 degrees C, and the electrode and the 
dielectric were formed. On the electrode and the substrate 
in which the dielectric was formed/ the paste for septa 
which consists of 65 weight sections, the ethyl-cellulose 
20 weight section, and the terpineol 15 weight section in 
the glass -powder end of 470 degrees C of heat softening 
temperatures was calcinated at 540 degrees C, after 
printing a septum pattern with screen printing, the septum 
was formed, and the substrate for plasma displays was 
manufactured . 

[0044] After carrying the photo mask designed pitch 
ISOmicrometer and in the shape of [ of 40 micrometers of 
openings ] a stripe after screen-stenciling completely and 
drying after kneading mixture which consists of two or 
less-example composition on PD200 glass substrate (400znm 
angle) with 3 roller kneading machine and carrying out 
optical irradiation by light exposure 600 mJ/cm2, 
negatives were developed in sodium- carbonate solution 
0.3%, and the electrode pattern was formed. 

[0045] 

The end of silver dust (1.5 micrometers of mean particle 
diameters) 60 weight sections Binder (a methacrylic acid 
and methyl-methacrylate copolymer) 10 weight sections The 
photosensitive monomer (trimethylolpropane triacrylate) 10 
weight section Photopolymerization initiator (the product 
made from Ciba-Geigy a "IRUGA cure" 651) 3 weight section 
Glass frit (hoe silicic acid bismuth glass : 
glass-transition- temperature 460 degrees C, 500 degrees C 
of heat softening temperatures) 2 weight sections 
Gamma-butyrolactone 15 weight sections, next mixture which 
consists of the following composition were 

screen-stenciled and dried with 3 roller kneading machine 
on the substrate which formed the electrode pattern after 
kneading, and the dielectric paste layer was formed. 
[ 
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0046] 

The glass-powder end of 3.0 micrometers of mean particle 
diameters (bismuth content barium boro-silicated glass, 
480 degrees C of glass transition temperatures, 520 
degrees C of heat softening temperatures) 60 weight 
sections Titanium oxide 15 weight sections Binder (ethyl 
cellulose) 10 weight sections Terpineol The mixture which 
becomes 15 weight sections pan from the following 
composition with 3 roller kneading machine After kneading, 
After screen -stenciling completely and drying on the glass 
substrate (400mm angle) in which the electrode pattern and 
the dielectric paste layer were formed After carrying the 
photo mask designed pitch 150micrometer and in the shap 
of [ of 20 micrometers of openings ] a stripe and carrying 
out optical irradiation by light exposure 1000 mj/cm2 , 
negatives were developed in sodium- carbonate solution 
0.3%, and the septum pattern was formed. 

[0047] 

The end of a glass powder (3.5 micrometers of mean 
particle diameters, 480 degrees C of lithium 
Boro-silicated glass: glass transition temperatures, 530 
degrees C of heat softening temperatures) 60 weight 
sections Binder (a methacrylic acid and 
methyl-methacrylate copolymer) 10 weight sections 
Photosensitive monomer (trimethylolpropane triacrylate) 10 
weight section Photopolymerization initiator (IRUGA cure 
651 made from Ciba-Geigy) 3 weight sections 
Gamma-butyrolactone To 17 weight sections pan, according 
to the above -mentioned process, when the substrate which 
finished formation of an electrode pattern, a dielectric 
paste application, and formation of a septum pattern was 
calcinated at 560 degrees C, the substrate for plasma 
displays in which the electrode, the dielectric, and the 
septum were formed was able to be obtained. 

[0048] 

[Effect of the Invention] The manufacture method of the 
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substrate for plasma displays of this invention On a glass 
substrate, an electrode pattern is formed with the paste 
for electrodes which uses a metal powder and an organic 
binder as an indispensable component. Since it is what 
performs simultaneously baking of an electrode pattern and 
a dielectric paste application layer at 450-620 degrees C 
after applying the dielectric paste which moreover uses 
the end of a glass powder, and an organic binder as an 
indispensable component, The miniaturization of a 
manufacturing installation and energy saving are possible, 
and the substrate for plasma displays can be manufactured 
by the low cost. Furthermore, since contraction by baking 
arises almost simultaneous, while being able to form an 
electrode, a dielectric layer, and a septum with a 
sufficient precision on a substrate, it becomes high, and 
is hard to produce a defect in process, and the production 
yield of the bond strength between an electrode, a 
dielectric layer and a dielectric layer, and a septum also 
improves . 



[Translation done.] 
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